Diminished basal nitric oxide release after myocardial ischemia and reperfusion promotes neutrophil adherence to coronary endothelium.
We measured changes in basal release of nitric oxide and its effect on polymorphonuclear leukocyte (PMN) adherence to endothelial cells (ECs) in a feline model of myocardial ischemia (90 minutes) and reperfusion. Basal release of nitric oxide from the left anterior descending coronary artery (LAD) after myocardial ischemia/reperfusion and from the control left circumflex coronary artery (LCX) was assessed by NG-nitro L-arginine methyl ester (L-NAME)-induced vasocontraction. L-NAME induced a significant EC-dependent vasocontraction in control LCX rings (0.28 +/- 0.04 g), which was fully reversed by L-arginine but not D-arginine. L-NAME-induced vasocontraction of LAD rings was not significantly changed after 90 minutes of myocardial ischemia without reperfusion. However, 10 minutes of reperfusion reduced the L-NAME-induced vasocontraction to 0.13 +/- 0.04 g (p < 0.05), and this was restored by addition of 3 mM L-arginine but not D-arginine. Longer periods of reperfusion progressively decreased L-NAME-induced vasocontraction. After 270 minutes of reperfusion, L-NAME-induced vasocontraction was virtually abolished. Myocardial ischemia without reperfusion did not increase PMN adherence to ECs. However, PMN adherence to LAD ECs was significantly increased after 20 minutes of reperfusion (39 +/- 6 to 105 +/- 9 PMNs/mm2, p < 0.01), and incubation of LAD segments with L-arginine significantly attenuated this increase in PMN adherence. After 270 minutes of reperfusion, PMN adherence to LAD ECs was further increased to 224 +/- 10 PMNs/mm2 (p < 0.001). This increase in PMN adherence was almost completely blocked by MAb R15.7, a monoclonal antibody against CD18 of PMNs, and was significantly attenuated by MAb RR1/1, a monoclonal antibody against intercellular adhesion molecule-1 of ECs (p < 0.01). These results indicate that decreased basal release of endothelium-derived relaxing factor after myocardial ischemia/reperfusion precedes enhanced PMN adherence to the coronary endothelium, which may lead to PMN-induced myocardial injury.